Monte Carlo results are presented for the velocity-field characteristics of holes in (i) unstrained Si, (ii) strained Si and (iii) strained SiGe using a full band model as well as an analytic nonparabolic and anisotropic band structure description. The full band Monte Carlo simulations show a strong enhancement of the drift velocity in strained Si up to intermediate fields, but yield the same saturation velocity as in unstrained Si. The drift velocity in strained SiGe is also significantly enhanced for low fields while being substantially reduced in the high-field regime. The results of the analytic band models agree well with the full band results up to medium field strengths and only the saturation velocity is significantly underestimated.
INTRODUCTION
The progress in epitaxial growth techniques of unstrained and strained SiGe layers have led to intensified efforts to explore the potential performance enhancements in SiGe based devices. In particular, the practical usefulness ofp-MOSFETs with a channel consisting of strained Si [1] or strained SiGe [2] has been recently demonstrated.
Since field effect devices operate in the low-field and in the high-field regime, reliable modeling of hole transport is important for both cases. However, previous publications on hole transport in strained Si and SiGe covered only the low field regime [3] or were restricted to strained SiGe and electric field strengths below 20 kV/cm [4] 
Finally, using this mass rn the nonparabolicity factor c is obtained from fitting the DOS up to eV. A similar procedure applies in the strained case.
The full band model for strained Si or SiGe is obtained by nonlocal empirical pseudopotential calculations including spin-orbit interaction [9] . For the analytic band structure we neglect the warping of the three valence bands v 1,2, 3 and use a simple parametrization according to
with E c-e0,v because of the feasibility of this formula for applications. The scattering mechanisms included are optical phonons and acoustic phonons in the isotropic and elastic equipartition approximation. In SiGe both Si-type and Ge-type phonons are considered and alloy scattering is taken into account with the alloy scattering potential adjusted to drift mobility measurements in unstrained SiGe [10] . Exactly the same coupling constants are used with the full band and the analytic band model. The parameters c, mll, and m+/-, are adapted to the full band structure for the purpose of transport applications. The starting point is therefore the expression for the Ohmic drift mobility which involves for the scattering processes used only the Density Of States (DOS) and the square of the group velocity averaged over an energy surface ,})2 [11] . Then Figure  2 reproduces accurately the anisotropy of the velocity-field characteristics as well as the saturation drift velocity of Ref. [7] . Within anisotropy.
